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SUMMARY

A parametric computer analysis has been conducted for a Rankine bot-

toming cycle utilizing the organic working fluid RC-1, which is a mixture of

60 mole percent pentafluorobenzene (PFB) and 40 mole percent hexafluoro-

benzene (HFB). The RC-1 is a higher temperature organic working fluid

that is capable of operation with the increased waste heat temperature levels

of the adiabatic engine.

Initial efforts consisted of acquisition of the RC-1 thermodynamic prop-

erties from Monsanto with subsequent storage and formating of the tables for

use in Thermo Electron's computer programs.

Studies were made of the effect on performance by varying system com-

ponent sizes and other variables. The curves and tables in this hand-

out show a sample of the many iterations and computations undertaken to

optimize the system,

Data on an adibatic engine in four different configurations were supplied

by NASA/Lewis, and the performance of a Rankine bottoming cycle system

has been computed for this engine with varying exhaust gas temperature con-

ditions. The following tables show the results of this analysis in the format

requested. Bottoming cycle power output reaches 53 horsepower, which

represents a 16.6-percent increase in the 317 horsepower turbocharged (TC)

diesel engine to yield a compound engine power output of 370 horsepower.

The brake specific fuel consumption (BSFC) for the turbocompound engine

with a bottoming cycle system is 0. 260 lb/bhp-hr. The temperature sensitivity

table shows that the compound engine BSFC is 0. 254 lb/bhp-hr and this rep-

resents an 18.1-percent reduction in fuel consumption and a bottoming cycle

system power output of 71 horsepower for the "elastic" adiabatic engine with

an exhaust temperature of 1600°F.
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